INTRODUCTION
Aspergillus niger is a worldwide distributed filamentous ascomycete fungi that is considered as one of the most common spices of genus Aspergillus. A. niger lives as saprophyte in many various environments. It was isolated from numerous habitats such as soil, water, dead plant, stored grain, compost piles decayed vegetables and fruits. It causes many diseases on plant because of its ability to produce hydrolytic and oxidative enzymes which could involve in breakdown of plant lignocellulos [24] . It is known as a main causative agent of black mold and rot disease on different fruits and vegetables also commonly used in food industry because of production of extracellular organic acids materials [24, 23, 22, 27] . A. niger has been tagged with the generally recognized as safe status from the US Food and Drug Administration [25] . It is considered as important fungi that has role in the global carbon cycle [3] . Moreover, A. niger can be considered as an opportunistic infectious agent of different human diseases. It causes severe lung disorder i.e. aspergillosis if sufficient amount of its spore inhaled by human.
It has ability to produce certain mycotoxin which can cause several problems of liver, kidney, skin, muscle, nervous system, digestive tract, respiratory organs, genital organs etc [28] . Moreover, Aspergillus niger can produce ochratoxin A and fumonisin B2 and aflatoxins [20, 1] . A plant that is known as a strong antifungal medical plant is Mentha spicata L. (Spearmint). It is known as a member of Lamiaceae family. Spearmint is a type of the plant that grows in the moist areas without production of seed and increased only by vegetative methods which is rhizomes [18] . It is herbaceous and perennial aromatic herbs which essential oil of this plant used in different industries such as cosmetics, fragrances, flavors, aromatherapy, phototherapy, nutrition and spices [11] . The medical activity of Mentha species L. (Spearmint) is related to the presence of the two main compound groups: phenolic and essential oil compounds. The main phenolics component of Spearmint includes derivatives of caffeic acid and glycosidic forms of the flavonoids luteolin, apigenin, eriodictyol and naringenin [15] . Mentha spicata is characterized by a high carvone and limonene, however the carvone content of Mentha cardiaca is the same but it has higher limonene content [12] . It has been shown that Mint oil (oil obtained from Mentha spicata) exhibits antifungal activity against different pathogenic plant fungi such as Alternaria alternata, Aspergillus niger and Fusarium sp. by using agar well diffusion method [2] . Spearmint was taken as a tea to treat general digestive and used in commercially manufactured product, cooking and medicine [16] . Moreover, two species of spearmint plants were diagnosed and it has been reported that their essential oil have strong antimicrobial activity [8] . Also studies of [26] on various antifungal properties of essential oil of Mentha spicata showed that mentha essential oil has fungi toxic effect. This study evaluated and determined the essential oil composition of Mentha spicata plant. Also antifungal activity of the Mentha spicata plant has been studied against growth of Aspergillus niger fungi.
MATERIALS AND METHODS

Isolation and identification of the fungi
Black conidia spores of Aspergillus niger on infected onion bulbs were collected and transferred to potato dextrose agar plates in the medical laboratory in Sulaimaniyah city. Later, PDA plates were incubated with incubation period 5-6 days, at 25˚C ± 2˚C for complete fungal growth. For purification of Aspergillus niger method of single spore and morphological characteristics were used. Identification was done based on standard keys [4, 19] .
Preparation of Plant Materials
Young leaves and branches of Mentha plants were collected from cultivated plant in Sulaimaniyah city 15th Mar to 1st July 2016. Dehydration and milling have been done for all collected parts of plants and then the plant samples were kept at appropriate position considering temperature and light until the next step. Later, essential oil was taken from 100 g of the milled sample in hydro distillation method with the help of Clevenger set in 500 mL of distal water, kept at 4 °C until use [18] .
Effect of plant extract on radial growth of Aspergillus niger:
Agar dilution technic was performed for detecting the inhibitory effect of different concentration of Mentha plant extract on radial growth of Aspergillus niger. Twenty different concentrations of Mentha extract were added to PDA medium, that include (2%, 4%, 6% 8%, 10%, 12%, 14%, 16%, 18%, 20%, 22%, 24%, 26%, 28%, 30%, 32%, 34%, 36%, 38%, 40%) each treatment was replicated 3 times. On the center of each Petri plate 1 centimeter diameter of fungal block from 4-day-old colony of Aspergillus niger was inoculated and incubated at 25˚C ± 2˚C. The measuring of fungal growth diameter of fungal growth colony was performed after 4 days of inoculation. Three replicates were used within each treatment. The effect of Mentha plant extract on fungal growth was calculated by using the following formula [21] . 
Gas chromatography
GCMS was done at GC-MS lab, college of agriculture university of Basra. One μl of the essential oils was injected into the GC-MS instrument using a micro syringe and the scanning was done for 20 min. After separation of oil compounds, they extracted from the column and followed by the process of detection by a detector with consequence of electronic signal creation after any detection. The size of the signal was depended on the concentration of the samples.
Statistical Analysis
The effect of Mentha plant extract with different concentration on radial growth of Aspergillus niger assessed by a one way analysis of variance (ANOVA). Mean difference between Mentha plant extract was separated by Fisher's [7] test significant difference (LSD) at 1% significant probability level.
RESULTS
The GC-MS analysis of the essential oil of M. spicata L. (Table 1) . This research also investigated the antifungal activity of Menth spicata extract against Aspergillus niger growth activity. It was found that the Mentha plant extrac dilutiont has significant inhibitory effect on Aspergillus niger mycelial growth when compared with control in 32%, 34%, 36%, 38% and 40% dilution with average inhibitory growth percentage 16.78%, 18.92%, 23.21%, 28.57% and 36.78% respectively (Figure 1 ). 
DISCUSSION
Several studies have been reported on Mentha spicata essential oil composition around the world. While by far there are no reports about Mentha spicata essential oil composition in Iraq specifically in Sulaimaniyah city.
The GC-MS analysis of the essential oil of Mentha spicata L. resulted in the detection of thirty eight compounds which made up of 100% of total plant essential oil (Table 1) . The major components of the oil were (54.44%) of 2-Cyclohexen-1-one, 2-methyl-5- [14] . While, the major components of Mentha spicata that found in Bejaia location (Algeria) were carvone, limonene, and 1,8-cineole [5] . The chemical composition showed that the plant leaves and branches in Sulaimaniyah had composition different to those of other Mentha spicata essential oils analyzed from Bejaia location (Algeria) and Greece. The inhibition percentages of Mentha spicata plants extract on the A. niger mycelial growth was shown in Figure 1 . The percentage of mycelium growth inhibition were 16.78%, 18.92%, 23.21%, 28.57% and 36.78% in 32%, 34%, 36%, 38% and 40% dilution respectively. It is known that the antifungal effect of plant extract depends on plant species and its chemical components. It has been considered that there is a bond between the chemicals in plant essential oil and the antimicrobial activity [6] . Several published researches have been reported the antimicrobial activity of the Mentha spicata's essential oils against Gram positive and Gram negative bacterial, yeast, and fungal strains. Menthe spicata's essential oil was used as an antimicrobial agent against Aspergillus flavus NRRL 391 and Candida albicans ATCC 1024. The result showed inhibition in mycilial growth with zone diameters > 40 mm [17] . According to another study on antifungal effect of menthe sp. essential oil against several plant pathogrnic fungi, Aspergillus niger showed more sensitivity than other tested fungi. Furthermore, the diameter of growth inhibition obtained for Mentha spicata essential oil against Aspergillus ochraceus NRRL 3174 was 43 mm [9] . It has been revealed that Mentha spicata showed positive antimicrobial effect on bacterial and fungal strains [9, 13] . Moreover, Mentha spicata essential oil showed high antimicrobial activity against Candida albicans strain.
CONCLUSION
The study of growth inhibitory effect of Mentha spicata extract with different dilutions has given encouraging results, showed their potential use in the management of various plant and human diseases that caused by Aspergillus niger. In addition, this study showed the major chemical composition of young leaves and branches of essential oils from Mentha spicata plant in Sulaimaniyah city. The essential oil that obtained from Mentha spicata plant was characterized by GC-MS and 38 volatile compounds were identified which made up 100% of the total essential oil.
